High glucose potentiates mitogenic responses of cultured ovine coronary smooth muscle cells to platelet derived growth factor and transforming growth factor-beta1.
Macrovascular complications in diabetes are associated with exaggerated growth responses of vascular smooth muscle cells. We studied the effect of high glucose media on the growth responses of vascular smooth muscle cells from the left anterior descending (LAD) coronary artery of young sheep. Experiments were conducted in DMEM containing 5.5 or 25 mmol/l glucose and mitogenic responses assessed by 3H-thymidine incorporation. In the absence of growth factors there was a slight and variable response to high glucose but the maximum response to platelet derived growth factor-bb (PDGF-bb) (100 ng/ml) was increased more than 2-fold. Transforming growth factor-beta1 (1 ng/ml) caused a 100% increase of the PDGF-bb response in both normal and high glucose media. The acute stimulatory effect of high glucose was not affected by pre-incubation of the cells for 24 h in the high glucose medium. The mitogenic response occurring in the presence of PDGF-bb and high glucose was totally inhibited by the tyrosine kinase inhibitors (imatinib and genistein) and could not be mimicked by increasing diacylglycerol in low glucose media with the diacylglycerol kinase inhibitor, R59949. In conclusion, high glucose, per se, only very weakly stimulates smooth muscle cell growth but it interacts positively to potentiate the responses to the vascular derived growth factors PDGF and TGF-beta1. The effect of high glucose is transduced via receptor tyrosine kinases and may not involve diacylglycerol that is subject to diacylglycerol kinase catabolism. The data provide explanations for the accelerated vascular smooth muscle cell proliferation in diabetes.